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DETAILED ACTION 

Applicant's response and amendment filed July 9, 2008 have been received 
and entered. Claims 2-19, 21-23, 26-27, 32 have been cancelled, while claim 1 has 
been amended. 

Claims 1, 20, 24-25, 28-31 and 33-34 are under consideration. 

Declaration 

The declaration filed on July, 9, 2008 under 37 CFR 1.132 is sufficient in part 
to overcome the rejection of claims 1, 20, 24-25, 28-31 and 33-34 upon declaration of 
Dr. Zaia, applied under 35 U.S.C. 112 First paragraph. The declaration will be 
discussed in detail below as it applies to the rejection. 

Maintained-Claim Rejections- 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the same and shall set forth 
the best mode contemplated by the inventor of carrying out his invention. 

Claims 1, 20, 24-25, 28-31 and 33-34 remain rejected under 35 U.S.C. 112, as 
failing to comply with the enablement requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and/or use the invention. 

Applicants arguments filed July 9, 2008 have been considered but are not 
fully persuasive. Applicants argue that specification need not contain an example 
as disclosure of the specification provides ample guidance to one of those skills in to 
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practice the claimed invention without undue experimentation. Applicants 
specifically refer to example 1 and 2 for the guidance to practice the invention (page 
4 and 5 of the argument). Applicants submit a declaration from Dr. Zaia to address 
the issue of stage of HIV infection and to demonstrate the specification teaches full 
use of the claimed methods. The declaration by Dr. Zaia asserts that the claimed 
methods to transplant CCR5 deficient umbilical cord cells into a human patient to 
treat an infection by a macrophage tropic strain of HIV requires the CCR5 protein 
for cell entry requires routine experimentation. 

In response, it is noted that the declaration by Dr. Zaia is not commensurate 
with the scope of the claims because contrary to the declaration, claimed method is 
not limited to treating an infection by a macrophage tropic strain of HIV (emphasis 
added) that requires CCR5. In fact, claimed method read on treating HIV infection 
of any strain including dual-tropic HIV strains that could either use CCR5 or 
CXCR4 for infection and mixed-tropic strain having both CCR5-tropic and CXCR4- 
tropic strains. Examiner would agree that most of the M-tropic HIV use CCR5 co 
receptor (see Gorry et al Journal of Virology 2001; 75(21): 10073-89, art of record), 
however, art at the time of filing of this application also teaches other HIV strain 
could either use CCR5 or CXCR4 for infection. Furthermore, art also teaches that 
two highly macrophage tropic isolates (that usually require CCR5 for entry into 
immune cell) entered microglia primarily via CXCR4. This clearly supports the fact 
that HIV-1 tropism for macrophage and microglia is not always specific to one 
receptor. The art failed to establish a strict correlation between CCR5 usage and 
macrophage-tropism that showed a lack of M- tropism by some R5 HIV-1 clones 
obtained from brain, lymph node, spleen, and lung tissue. Additionally, declaration 
is silent with respect to address preventing HIV infection as required by claimed 
method that recite preventing HIV infection in alternative to treating HIV infection 
(see claim l). Based on preceding analysis and unpredictability of receptor usage by 
different strains of HIV , it is reasonable to state that contrary to declaration 



Application/Control Number: 09/998,832 Page 4 

Art Unit: 1632 

claimed methods are not limited to M-tropic virus as argued by applicants and one 
of skill in the art would have to perform undue experimentation to make and use 
the method without reasonable expectation of success. 

Applicants submit a declaration of Dr. John Zaia to address the issue that 
most HIV strains use the CCR5 receptor for cellular entry. Dr. Zaia, assert that cell 
that lack a functional CCR5 receptor are less susceptible to HIV infection, even by 
HIV strains that are not able to use the CCR5 receptor for entry. Dr. Zaia also 
discusses that even when CCR5 /_ individuals were infected after repeated exposure 
to the HIV virus, the infection progressed more slowly, with onset of AIDS much 
later than that of CCR5 +/+ individuals. Dr. Zaia also points out that CCR5 7 
individuals were found to resist infection by HIV, even after repeated exposure to 
the virus. Even when CCR5 7 individuals were infected after replication competency, 
could have a salutary effect. Dr. Zaia assert that in his opinion, transplantation of 
CCR5-/- umbilical cord cells into an individual infected with HIV can provide 
therapeutic benefit, even if a subsequent HIV infection is caused by an HIV strain 
that uses the CXCR4 receptor for cellular entry. Applicants also cited Hutter et al in 
support of enablement (see section 6-8 of declaration). 

In response, it is noted that claims are directed to treating HIV infection by 
transplanting cord blood cell having beneficial gene that is homozygous 
polymorphism in CCR5 gene. The assertion that the infection progressed more 
slowly in CCR5 _/ " individuals infected after repeated exposure to the HIV virus is 
not supportive of claimed method as instant claims embrace treating a CCR5+/+ 
individuals by transplanting cord blood obtained from CCR5- /_ individuals. It is 
generally known that HIV infection could be dependent on the cell surface 
concentration of CD4 and/or CCR5 receptor. The specification does not provide 
concentration of CD4, CCR5 receptor, reverse transcriptase activity, proviral DNA 
and/or viral load in the individual having HIV infection (see Lehner et al , page 347, 
col. 2, para. 3, art of record) that could be treated with transplantation of cord blood 
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obtained form CCR5 -7 individuals. Furthermore, Examiner would agree that CCR7- 
individual may not follow the timeline of HIV progression to AIDS seen in CCR+/+ 
individual, but in the instant case, claims are not limited to treat only CCR7- 
individual rather it embraces treating HIV infection in a human that may be 
CCR+/+ by simply infusing with cord blood that has beneficial gene of the invention. 
In fact, it is hypothesized that distribution of CCR5 polymorphism vary greatly 
among different populations, therefore, CCR5 polymorphism may influence HIV-1 
transmission and disease progression differentially according to distribution in a 
race specific manner (see page Kaur et al page 455, col. 1, para. 1, 455, col. 2, art of 
record). In the instant case, specification does not provide any guidance with 
respect to how HIV patient have been classified that are suitable for treatment by 
transplantation of human cord blood. There is no data on sero-positive patient who 
may or may not have been previously treated with anti retroviral therapy or stage 
of HIV infection in individual receiving cell therapy in terms of level of their CD 4 
count or any other clinical CDC classification. One of skill in art would have to 
perform undue experimentation to determine whether the claimed CCR5 
polymorphism could influence HIV-1 transmission across general population 
infected with any HIV whose entry is facilitated by a CCR5 receptor. 

Applicants also argue that Hutter observed a matched unrelated CCR57- 
adult donor of allogeneic blood progenitor cell transplantation into an HIV/ AIDS 
patient with leukemia resulting in beneficial outcome (exhibit H, page 9 of the 
argument and section 11 of the declaration). 

In response, it is noted that applicants' argument and declaration is not 
commensurate with the scope of the claims particularly since claimed method differ 
significantly from method disclosed by Hutter on several counts. Firstly, method 
disclosed by Hutter uses CD34+ enriched population that is different from starting 
cell for transplantation claimed in the instant method. Secondly, Hutter discloses 
using cells from HLA —identical donors and transplanting cells in patient 
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conditioned with FLAMSA regimen (ludarabine, high-dose AraC and amsacrine) 
which would deplete marrow blast, while none of the instantly claimed method 
requires these steps. Thirdly, Hutter disclose measuring HIV viremia by RNA and 
proviral DNA in peripheral blood and bone marrow cells just prior to discontinuing 
highly active anti retroviral therapy (HAART). It is noted that Hutter transplanted 
enriched CD34+ cell in patient that underwent extensive HAART therapy prior to 
transplantation resulting in lower proviral copies per cell. In the instant case, 
independent claim differs from the claimed method with respect to starting material 
and several intermediate steps critical for practicing the method as claimed. In view 
of foregoing, it is apparent that showing of Hutter that the switch to the 
homozygous CCR5A32 genotype is not associated with an increased risk during the 
transplant procedure could not be extrapolated to similar outcome for claimed 
method. There is no disclosure of starting material or of any of the conditions under 
which a process can be carried out, undue experimentation is required; there is a 
failure to meet the enablement requirement that cannot be rectified by asserting 
that all the disclosure related to the process is within the skill of the art. It is the 
specification, not the knowledge of one skilled in the art, that must supply the novel 
aspects of an invention in order to constitute adequate enablement." (See Brenner v. 
Manson, 383 U.S. 519, 536, 148 USPQ 689, 696 (1966)). The specification does not 
provide any guidance with respect to measuring HIV viremia, proviral DNA or any 
other assay (RT, western) to show that method as claimed could reduce HIV 
infection of any strain whose entry in immune cell is facilitated by a CCR5. An 
artisan would have to perform undue experimentation to make and use the 
invention without reasonable expectation of success. 

Applicants' declaration with respect to dose of cord blood and arguments (see 
arguments page 9, para. 2 to page 10, declaration section 12) that matched or 
unmatched transplantation methods would not require any modification of well 
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known method is persuasive and therefore rejections pertaining to these issues are 
withdrawn. 

Applicants argue that in allogeneic blood stem cell transplantation, most cells 
of the patient's own immune system are killed by chemotherapy or total body 
irradiation before the transplant takes place. Thus, in Dr. Zaia's opinion, the 
efficacy of HIV treatment with transplantation of CCR57- cells will not be 
diminished by HIV re-infection after transplant. Applicants cite Hutter 
et al. that was not able to detect HIV-1 load in, e.g., rectal mucosa, typically thought 
of as a reservoir for HIV virus (see page 10 of the argument and Declaration at 
paragraph 13). 

In response, it is noted that the features upon which applicant relies (i.e., 
chemotherapy or total body irradiation before the transplant takes place) are not 
recited in the rejected method claims. In the instant case, method as claimed 
require transplanting into the human a stem cell rich population of cord blood cells 
via any route and method. Thus, declaration by Dr. Zaia is not commensurate with 
the scope of the claims, as instant method is not solely dependent on depleting 
immune cells by killing patient's own immune system by chemotherapy or total 
body irradiation prior to transplant. In fact, specification exemplified a method 
wherein stem cell samples with the polymorphism and the closest HLA match to the 
patient are selected and transfused intravenously into patients (see example 2 of 
the specification). In view of foregoing it is apparent that contrary to applicants' 
assertion instant claims also read on directly transfusing cord blood intravenously 
into patients. 

With respect to applicants' reliance on the results of Hutter, as stated before 
the method steps disclosed by Hutter are different from instantly claimed method. 
Notably, Hutter disclose transplanting allogeneic stem cell in a patient that 
underwent highly active retroviral therapy prior to transplant suggesting lower 
proviral DNA in subject, while instant method does not require antiretroviral 
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therapy prior to transplant. Thus, any reduction in proviral DNA, complete 
chimerism or lack of infection by X4 strain observed by Hutter could not be directly 
extrapolated to expected outcome of instantly claimed method. An artisan would 
have to perform undue experimentation to determine the required viral load or 
other clinical CDC classification of the subject prior such that transplanting cord 
blood cells would reduce the viral load in the subject. 

Applicants' declaration with respect to HSC markers and role of HLA allele 
in progression of HIV infection (see arguments pages 10 and 11, declaration section 
15) is persuasive and therefore rejections pertaining to these issues are withdrawn. 

Applicants also argue that UCB have a delayed time of engraftment of new 
immune cells after cord blood transplant. Applicants assert that CCR5 co receptor is 
used for the entry of by the majority of HIV strain (see section 16-17 of the 
declaration). 

In response, it is emphasized that claims as recited also embrace direct 
infusion of cord blood into the patient. Applicants agree that with examiner that 
engraftment of new immune cells after cord blood transplant is delayed as 
compared to HSC transplant. It is noted that, Saavedra et al (Bone Marrow 
Transplant. 2002530: 937-943), even after filing of instant application reported early 
infections to be a major problem in adult undergoing cord blood transplantation" 
(see abstract). In fact, contrary to applicant's assertion, Saavedra et al reported 
even with standardized conditioning and GVHD prophylaxsis followed by same 
supportive case and anti infectious regimen, there was high incidence of mortality 
due to multi resistant Acinetobacter spp. confirming that infection was a major 
complication in adults undergoing UD-CBT. In the instant case, neither 
specification nor declaration provides any guidance to over come this art recognized 
unpredictability. Previous report of transplant related mortality after UD-CBT is 
close to 50% at day 100. The infection related to delayed engraftment, GVHD or 
impaired immune recovery is implicated as major cause of treatment failure (see 
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page 937, col. 1 to col. 2). In fact, Saavedra, emphasized on the need to improve 
current antibiotic therapies. In absence of any specific guidance in the specification 
with respect to overcoming decreased adoptively transferred antigen- specific T cells 
or potential life threatening early infection in a human patient undergoing cord 
blood transplantation, It is clear an artisan would have to make new invention in 
the field to make and use the invention without reasonable expectation of success. 

Regarding use of CCR5 co receptor for the entry of by the majority of HIV 
strain, it is emphasized that claims as written read on dual-tropic HIV strains that 
could either use CCR5 or CXCR4 for infection and mixed-tropic strain having both 
CCR5-tropic and CXCR4-tropic strains. Therefore, contrary to applicant's assertion 
method include HIV that would use other co receptor for infection as discussed 
earlier in this office action. Additionally, there is no requirement that allogeneic 
cord blood is transplanted in patient whose immune cells are depleted prior to stem 
cell transplantation. Therefore, patient receiving cell therapy would have normal 
immune cells capable of allowing the entry of the majority of HIV strain 
Furthermore, examiner has also provided evidence that individuals homozygous for 
A32 were also found seropositive for HIV (see page 390, col. 2, para.l, Arenzana- 
Seisdedos et al Semin Immunol. 2006;18(6):387"403 and references therein 
especially Balotta et al, Theodorou et al and O'Brien et al ). Thus, as stated before 
that depending upon the duration of infection it is reasonable to state that virus 
would mutate, evolve and adapt around the most sophisticated immune response 
over a period of time (supra) particularly since HIV-1 replicates in a diverse cellular 
compartments from macrophages and lymphocytes to reproductive and neural 
tissue to intestinal and vaginal epithelia which would be effective factories for 
producing virus, and in certain cases sequestering virus from the immune system 
and from antiviral therapeutics (See O'Brien et al Trends Mol Med. 2001 
Sep;7(9):379-8l). Thus, skilled artisan would have to empirically practice the 
method to overcome the problems of early infection, GVHD in a human patient 
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infected with HIV undergoing cord blood transplantation with or without marrow 
cells treated with chemotherapy. 

In conclusion, in view of breadth of the claims and absence of a strong 
showing by Applicant, in the way of specific guidance and direction, and/or working 
examples demonstrating the same, such invention as claimed by Applicant is not 
enabled for the claimed inventions. The specification and prior arts do not teach a 
method of treating HIV infection in human by transplanting stem cell population 
having a beneficial gene that is polymorphism in CCR5 gene in humans. An artisan 
of skill would have required undue experimentation to practice the invention 
because the art of ex vivo cell therapy for the treatment of HIV in general was 
unpredictable at the time of filing of this application as supported by the 
observations in the art record. 

Withdrawn-Claim Rejections - 35 USC § 112 



Claims 1, 17, 20, 24-25, 28-31, 33 and 34 rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement is 
withdrawn in view of amendments to the claims. It is noted that applicants have 
amended claims to limit the polymorphism in specific region of CCR5 gene that 
provide resistance to HIV infection. 

Maintained-Double Patenting 

Claims 1, 20, 24-25, 28-31 and 33-34 remains provisionally rejected on the 
ground of nonstatutory obviousness-type double patenting as being unpatentable 
over claims 1, 15-17, 21-24, 26, 40 and 41 of copending Application No. 10/498450 
(US Patent Publication no 20050220772) for the reasons of record. 



Application/Control Number: 09/998,832 



Page 11 



Art Unit: 1632 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Applicants have indicated that a terminal disclaimer will be filed at the time 
of allowance of any one of the application. 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent 
the unjustified or improper timewise extension of the "right to exclude" granted by a 
patent and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting 
claims are not identical, but at least one examined application claim is not 
patentably distinct from the reference claim(s) because the examined application 
claim is either anticipated by, or would have been obvious over, the reference 
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In 
re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 
887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 
(CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re 
Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 
1.321(d) may be used to overcome an actual or provisional rejection based on a 
nonstatutory double patenting ground provided the conflicting application or patent 
either is shown to be commonly owned with this application, or claims an invention 
made as a result of activities undertaken within the scope of a joint research 
agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73(b). 

Conclusion 



No claims allowed. 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Rader et al (US 20030039642 Al, dated 02/27/2003, effective 
filing date 7/18/2001). 
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THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing date 
of this final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Anoop Singh whose telephone number is (571) 
272-3306. The examiner can normally be reached on 9:00AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Peter Paras can be reached on (571) 272- 4517. The fax 
phone number for the organization where this application or proceeding is assigned 
is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571- 
272-1000. 
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Anoop Singh 
AU 1632 

/Valarie Bertoglio/ 
Primary Examiner 
Art Unit 1632 



